T hE purpose of the present report is to supplement the splendid recent papers on the surgical management of carotid-cavernous fistula with a discussion of the critical role of circulatory dynamics as illustrated by the 15 cases which make up the original nmterial of this paper. The authors wish to note the inadequacy of our current methods for assessing the intracranial vascular supply as a preamble to occlusive surgical procedures on the vessels that supply blood to the brain. The four catastrophes in this series of 15 patients emphasize that we have yet to write the final chapter on optimal management of these lesions. The excellent results of Hamby 4 and Hamby and Dohn 5 have not been duplicated in our hands, and the lessons of our experience may be of value to others.
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Material
Fifteen patients have been examined or treated over the last 14 years, 7 female and 8 male patients with an age range of ~1-55 years. Of the 15 patients, 10 suffered carotidcavernous fistula of presumed traumatic origin, and the remainder were of spontaneous origin.
Traumatic Etiology (10 Cases) . The time between injury and onset of symptoms or signs, the character of the trauma, and the severity of the traumatic force have implicated injury as the major if not the sole etiological mechanism in this group of patients.
One patient sustained a penetrating injury of the inner canthus of the eye (Case 7). Two patients were struck over the affected frontal, orbital, or facial areas while intoxicated and were rendered amnesic (Cases 1 and 13). One patient was thrown from her horse onto the exposed engine of an automobile which had struck her, thereby sustaining orbitocranial fractures and cereblaL contusion (Case 3). Another patient sustained anterior basal skull fractures and cerebral contusions in an automobile acci-(tent (Case 8). Still another patient sustained a cerebral contusion in an automobile collision and a middle fossa basal skull fracture: with a facial paralysis on the side of the fistula (Case 10). The fourth patient wittr injuries from an automobile accident sustained multiple skull fractures, including a dorsmn sellae and petrous bone fracture, and a cerebral concussion (Case 11). Of the remaining patients with fistulas of traumatic origin, one received a blunt blow of a fist to her eye but no other recognized injury (Case 6), and another suffered from the surgical creation of a fistula at the time of carotid endarterectomy (Case 14).
In these fistulas the time interval from the injury to the first reliable record of symptoms or findings ranged from a few hours to a maximum of 11 days (this maximum time occurred when one patient recovered from a coma). In the last patient in our series (Case 15), a sharp blow in the right supraorbital region was followed by local pain which fused with subsequent headaches; symptoms of fistula also occurred in the months succeeding the trauma. The role of injury in this case is more tenuous than in the cases previously outlined.
Spontaneous Etiology (Five Cases).
The spontaneous onset of a carotid cavernous fistula in the absence of a convincing history of injury suggests pre-existing disease in the intracavernous portion of the carotid artery. That such disease may also play a role in certain cases classified as "traumatic" cannot be denied. Two of the five patients classified as having fistulas of spontaneous origin (Cases 2 and 1~) suffered an abrupt onset of cranial pain immediately followed by cranial noise (coma ensued in one patient for a matter of hours). The other three patients first observed "bloodshot" or other localized discolored appearance of the eyeball. One of them had stabbing pain in the eye at the time the discoloration was observed. She described having had severe symptoms 8 years previously, during her seventh pregnancy, which seemed highly suggestive of a prolonged vascular headache or localized hemorrhage of aneurysmal origin.
Symptoms
All 15 patients had noise in the head; 1~ had localized cranial or orbital pain; 13 had cxophthalmus; 13 had abnormal eye movements; and 9 had visual impairment. The duration of symptoms before surgical intervention (Table 1) ranged from ~ weeks to 6 or more years. One patient had a 47-year history of symptoms (Case 7), but the account was indicative of a conversion of the original fistula to a traumatic, nonfistulous aneurysm within several months after injury.
Results of Therapy
The fistula was obliterated in 14 of the 15 patients; the surgical procedures may be given partial, if not full, credit for the successful obliteration in 12 of them. In the remaining two patients (Cases 4 and 7) pre-existing thronlbosis was certain in one and likely, although of very recent origin, in the other. The thrombosis in Case 7 occurred following a ~-year history of activity in the fistula. The over-all results of therapy are summarized in Table s Of the 12 surviving patients who were followed from ~ months to 13 years after treatment, 11 have no clinical evidence of 
